Short- and long-term repopulation of lethally irradiated mice by bone marrow stem cells enriched on the basis of light scatter and Hoechst 33342 fluorescence.
Murine bone marrow subpopulations enriched in hemopoietic stem cells were transfused into lethally irradiated hosts to determine the contribution of host cells and two types of donor cells to marrow repopulation. Donor cell suspensions were a mixture of marrows from two congenic lines of mice containing electrophoretically distinguishable alloenzymes of phosphoglycerate kinase (PGK-A and PGK-B). The donor cells were sorted by high forward light scatter, low-to-intermediate perpendicular light scatter, and low Hoechst 33342 fluorescence intensity. The congenic hosts contained a third distinct marker, glucose phosphate isomerase (GPI-A). The two markers in the donor cells allowed determination of the clones generated by the seeded cells over a 36-week period of observation. The clone number declined rapidly during the first 12 weeks following transplantation and reached stable levels at 20 weeks, indicating the number of long-term repopulating cells (LTRC). The sorted subpopulation was enriched 170-fold for day-13 spleen colony-forming units (CFU-S), 235-fold for cells providing a 30-day survival, and 136- to 160-fold for LTRC. Survival for the 36-week observation period was 40%-100% for groups of hosts receiving 100-3000 sorted cells and 80% for controls receiving 2 x 10(5) unsorted cells. In all groups, similar distribution of phenotypes among peripheral blood erythrocytes, platelets, and lymphocytes at 36 weeks suggested that the repopulating donor stem cells were pluripotential. Transfusion of 3000 sorted cells, containing about 5 LTRC and 60 CFU-S, assured continuous repopulation with 95%-100% donor cells 4 to 36 weeks after transplantation, whereas significant numbers of host cells re-emerged temporarily or permanently when lower numbers of LTRC and CFU-S were transfused. The data indicate that both the quality and quantity of pluripotential stem cells in sorted bone marrow are important for complete long-term marrow reconstitution.